A Gram-stain-negative, aerobic, non-motile and coccoid, ovoid or rod-shaped bacterial strain, designated GJSW-31 T , was isolated from seawater from the South Sea, South Korea. The novel strain grew optimally at 30 6C, at pH 7.0-8.0 and in the presence of 2.0 % (w/v) NaCl. 
The genus Litoreibacter, a member of the family Rhodobacteraceae of the class Alphaproteobacteria, was proposed by Romanenko et al. (2011a) with descriptions of two novel species, Litoreibacter albidus and Litoreibacter janthinus, isolated from a marine snail specimen (Umbonium costatum) collected from a shallow sediment and a shallow sediment of the Sea of Japan, respectively. One species of the genus Litoreibacter, Litoreibacter arenae, was described from the reclassification of Thalassobacter arenae (Kim et al., 2009) , which was isolated from sea sand in South Korea and the description of the genus, Litoreibacter, was emended (Kim et al., 2012) . Two further species of the genus Litoreibacter, Litoreibacter meonggei (Kim et al., 2012) and Litoreibacter halocynthiae (Kim et al., 2013) , were isolated from sea squirt, Halocynthia roretzi, collected from the South Sea, South Korea. One further species of the genus Litoreibacter, Litoreibacter ascidiaceicola, has been recently islolated from golden sea squirt, Halocynthia aurantium, collected from the East Sea of South Korea and described by Kim et al. 2014 . In this study, another Litoreibacter-like bacterial strain (designated GJSW-31 T ), isolated from seawater collected from Geoje island in the South Sea of South Korea, is described. The aim of the present work was to establish the exact taxonomic position of strain T by using a polyphasic approach, including chemotaxonomic and other phenotypic analyses, and by carrying out a detailed phylogenetic investigation based on 16S rRNA gene sequences and DNA-DNA hybridization.
Seawater was collected from the coast of Geoje island in the South Sea, South Korea, and used as a source for the isolation of bacterial strains. Strain T was isolated by the standard dilution plating technique on marine agar 2216 (MA; BD) at 25 u C and cultivated routinely on MA at 30 u C. The chromosomal DNA of L. albidus JCM 16493 determined as described by Kim et al. (2014) . Growth at 4, 10, 15, 20, 25, 30, 35, 37 and 40 u C was measured on MA to measure the optimal temperature and temperature range for growth. Growth at various concentrations of NaCl (0, 0.5 and 1.0-8.0 %, in increments of 1.0 %) was investigated by supplementing with appropriate concentrations of NaCl in marine broth 2216 (MB) prepared according to the formula of BD medium, except that NaCl was excluded. The requirement for Mg 2+ ions was investigated by using MB, prepared according to the formula of the BD medium, comprising all of the constituents except MgCl 2 and MgSO 4 . Catalase and oxidase activities were determined as described by Lányi (1988) . Hydrolysis of casein, starch, hypoxanthine, L-tyrosine and xanthine was investigated on MA using the substrate concentrations described by Barrow & Feltham (1993) . Hydrolysis of aesculin and Tween 80 and nitrate reduction were investigated as described previously (Lányi, 1988) with the modification that artificial seawater was used for the preparation of media. Hydrolysis of gelatin and urea were investigated by using Nutrient gelatin and Urea agar base media (BD), respectively, with the modification that artificial seawater was used for the preparation of media. (Bruns et al., 2001) . H 2 S production was tested as described previously (Bruns et al., 2001) . Acid production from carbohydrates was tested as described by Leifson (1963) . Susceptibility to antibiotics was tested on MA plates using antibiotic discs (Advantec) containing the following (mg per disc unless otherwise stated): ampicillin (10), carbenicillin (100), cephalothin (30), chloramphenicol (100), gentamicin (30), kanamycin (30), lincomycin (15), neomycin (30), novobiocin (5), oleandomycin (15), penicillin G (20 IU), polymyxin B (100 IU), streptomycin (50) and tetracycline (30). Enzyme activities and other physiological and biochemical properties were tested by using the API ZYM, API 20E and API 20NE systems (BioMérieux); strips were inoculated with cells suspended in artificial seawater (Bruns et al., 2001 ) from which CaCl 2 was excluded. Enzyme activities of strain GJSW-31 T were determined using the API ZYM system after incubation for 8 h at 30 u C and other physiological and biochemical properties of strain GJSW-31 T and reference strains were determined using the API 20E and API 20NE systems after incubation for 5 days at 25 u C.
Cell biomass of strain GJSW-31 T for DNA extraction and for the analyses of isoprenoid quinones and polar lipids was obtained from cultures grown for 3 days in MB at 30 u C. Chromosomal DNA was extracted and purified according to the method described by Yoon et al. (1996) , with the modification that RNase T1 was used in combination with RNase A to minimize contamination of RNA. The 16S rRNA gene was amplified by PCR as described previously (Yoon et al., 1998) using two universal primers (59-GAGTTTGAT-CCTGGCTCAG-39 and 59-ACGGTTACCTTGTTACGAC-TT-39). Sequencing of the amplified 16S rRNA gene and phylogenetic analysis were performed as described by Yoon et al. (2003) . DNA-DNA hybridization was performed fluorometrically by the method of Ezaki et al. (1989) using photobiotin-labelled DNA probes and microdilution wells. Hybridization was performed with five replications for each sample. The highest and lowest values obtained for each sample were excluded and the means of the remaining three values are quoted as the DNA-DNA relatedness values.
Isoprenoid quinones were extracted and analysed as described by Komagata & Suzuki (1988) , using reversedphase HPLC equipped with a YMC ODS-A (2506 4.6 mm) column. The isoprenoid quinones were eluted with a mixture of methanol/2-propanol (2 : 1, v/v) at a flow rate of 1 ml min 21 at room temperature and detected from their UV absorbance at 275 nm. For cellular fatty acid analysis, cell mass of strain GJSW-31 T was harvested from MA plates after cultivation for 5 days at 25 u C. The physiological age of the cell mass was standardized by observing the growth of colonies on the agar plates followed by harvesting from the same quadrant as reference strains on agar plates according to the standard MIDI protocol (Sherlock Microbial Identification System, version 6.1). Fatty acids were saponified, methylated and extracted using the standard protocol of MIDI (Sherlock Microbial Identification System, version 6.1). The fatty acids were analysed by GC (Hewlett Packard 6890) and identified by using the TSBA6 database of the Microbial Identification System (Sasser, 1990) . Polar lipids were extracted according to the procedures described by Minnikin et al. (1984) and separated by two-dimensional TLC using chloroform/ methanol/water (65 : 25 : 3.8, by vol.) for the first dimension and chloroform/methanol/acetic acid/water (40 : 7.5 : 6:1.8, by vol.) for the second dimension as described previously (Embley & Wait, 1994) . Individual polar lipids were identified by spraying with molybdophosphoric acid, molybdenum blue, ninhydrin and a-naphthol reagents (Minnikin et al., 1984; Komagata & Suzuki, 1988) and with Dragendorff's reagent (Sigma). The DNA G+C content was determined with the method of Tamaoka & Komagata (1984) with the modification that DNA was hydrolysed and the resultant nucleotides were analysed by reversedphase HPLC, equipped with a YMC ODS-A (2506 4.6 mm) column. The nucleotides were eluted with a mixture of 0.55 M NH 4 H 2 PO 4 (pH 4.0) and acetonitrile (40 : 1, v/v), using a flow rate of 1 ml min 21 at room temperature and detected by UV absorbance at 270 nm.
The morphological, cultural, physiological and biochemical characteristics of strain T are given in the species description (below), in Table 1 and Fig. S1 (available in the online Supplementary Material). The almost-complete 16S rRNA gene sequence of strain T comprising 1386 nt, approximately 95 % of the Escherichia coli 16S rRNA sequence, was determined in this study. In the neighbour-joining phylogenetic tree based on 16S rRNA gene sequences, strain T fell within the cluster comprising the type strains of species of the genus Litoreibacter (Fig. 1) . The clustering of strain GJSW-31 T (2013) and column 7 from Kim et al. (2014) , unless otherwise indicated. +, Positive reaction; -, negative reaction; W, weakly positive reaction. All strains are positive for catalaseD and oxidaseD activity; NaCl requirement for growthD,d; activity of p-nitrophenyl-b-D-galactopyranosidase*, alkaline phosphatase, esterase (C 4), esterase lipase (C 8) and leucine arylamidase; and susceptibility to ampicillin, cephalothin, chloramphenicol, novobiocin, penicillin G, polymyxin B and streptomycin (weak for L. meonggei P-MA1-7 T ). All strains were Gram-stain-negativeD; negative for the hydrolysis of starchD; production of* indole and H 2 S; acid production from D-glucose, lactose, melezitose, melibiose, raffinose, L-rhamnose, Dribose (weak for strain GJSW-31 T ), trehalose, myo-inositol and D-sorbitol; assimilation of* citrate, L-arabinose, capric acid, adipic acid and phenylacetic acid; and activity of arginine dihydrolase*, lysine decarboxylase*, ornithine decarboxylase*, tryptophan deaminase*, o-nitrophenyl-b-D-galactopyranosidase*, cystine arylamidase, trypsin, a-chymotrypsin, a-galactosidase, b-galactosidase (by API ZYM), b-glucuronidase, bglucosidase, N-acetyl-b-glucosaminidase, a-mannosidase and a-fucosidase. Aesculin 
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halocynthiae P-MA1-7 T and L. arenae GA2-M15 T , respectively, and of less than 96.2 % (the value for Roseovarius crassostreae CV919-312 T ) to the type strains of the other recognized species.
The predominant isoprenoid quinone detected in strain GJSW-31
T was ubiquinone-10 (Q-10), which is typical of the vast majority of the class Alphaproteobacteria (Garrity Romanenko et al. (2011a) . dData taken from Kim et al. (2009) . §Data taken from Romanenko et al. (2011b) .
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Ruegeria halocynthiae MA1-6 T (HQ852038) Table 2 , the fatty acid profile of strain T is compared with those of the type strains of six species of the genus Litoreibacter, which were grown and analysed under identical conditions to those used here in the study of Kim et al. (2014) . The major fatty acid (.10 % of the total fatty acids) found in strain GJSW-31 T was C 18 : 1 v7c (75.9 %). The fatty acid profile of strain GJSW-31
T was similar to those of the type strains of species of the genus Litoreibacter in that the predominant fatty acid was C 18 : 1 v7c, although their profiles were distinguishable due to differences in the proportions of some fatty acids ( Table 2 ). The major polar lipids detected in strain GJSW-31 T were phosphatidylcholine, phosphatidylglycerol, one unidentified lipid and one unidentified aminolipid; minor amounts of diphosphatidylglycerol, two additional unidentified lipids and one unidentified phospholipid were also present (Fig. S4) . The polar lipid profile of strain GJSW-31
T was similar to those of the type strains of species of the genus Litoreibacter in that phosphatidylcholine, phosphatidylglycerol, one unidentified lipid and one unidentified aminolipid are the major polar lipids, but distinct to those of the type strains of species of the genus Litoreibacter due to the absence of phosphatidylethanolamine (Kim et al., 2012 (Kim et al., , 2013 (Kim et al., , 2014 . The DNA G+C content of strain GJSW-31 T was 62.5 mol%, a value higher than those reported for members of the genus Litoreibacter (Table 1) .
The results obtained from the phylogenetic and chemotaxonomic analyses are sufficient to indicate that strain T is a member of the genus Litoreibacter ( Fig. 1 T was distinguished from the type strains of species of the genus Litoreibacter due to the differences in the phenotypic characteristics, including the hydrolysis of some substrates, acid production from some substrates, the susceptibility to some antibiotics and activity of some enzymes (Table 1 ). These differences, in combination with the phylogenetic and genetic distinctiveness of strain T , suggest that the novel strain is separate from other species of the genus Litoreibacter (Wayne et al., 1987; Stackebrandt & Goebel, 1994) . Therefore, on the basis of the phenotypic, chemotaxonomic, phylogenetic and genetic data, strain T is considered to represent a novel species of the genus Litoreibacter, for which the name Litoreibacter ponti sp. nov. is proposed.
Description of Litoreibacter ponti sp. nov.
Litoreibacter ponti (pon9ti. L. gen. n. ponti of the sea, referring to the isolation of the type strain from seawater).
Cells are Gram-stain-negative, non-flagellated and coccoid, ovoid or rod-shaped. Approximately 0.3-0.660.3-1.5 mm. Colonies on MA agar are circular, slightly convex, smooth, glistening, greyish-yellow and 0.5-1.0 mm after incubation for 5 days at 30 u C. Optimal growth temperature is 30 u C; growth occurs at 4 and 35 u C, but not at 37 u C. Optimal pH for growth is between 7.0 and 8.0; growth occurs at pH 6.0, but not at pH 5.5. Optimal growth occurs in the presence of 2.0 % (w/v) NaCl; growth occurs in the presence of 0.5-6.0 % (w/v) NaCl. Mg 2+ ions are required for growth. Catalase-and oxidase-positive. Nitrate is not reduced to nitrite. Aesculin, casein, gelatin, hypoxanthine, Tween 80, Ltyrosine, urea and xanthine are hydrolysed, but starch is not. H 2 S is not produced. Acid is produced from L-arabinose, Dfructose, D-ribose (weak) and D-xylose, but not from cellobiose, D-galactose, D-glucose, lactose, maltose, Dmannose, melezitose, melibiose, raffinose, L-rhamnose, sucrose, trehalose, myo-inositol, D-mannitol and D-sorbitol. Susceptible to ampicillin, carbenicillin, cephalotin, chloramphenicol, gentamicin, neomycin, novobiocin, penicillin G, polymyxin B, streptomycin and tetracycline, but not to kanamycin, lincomycin and oleandomycin. In the API 20E and 20NE systems, positive for p-nitrophenyl-b-D-galactopyranosidase activity, but negative for activity of arginine dihydrolase, lysine decarboxylase, ornithine decarboxylase, tryptophan deaminase and o-nitrophenyl-b-D-galactopyranosidase, prodcution of indole, H 2 S and acetoin, citrate utiliztion and assimilation of D-glucose, L-arabinose, Dmannose, D-mannitol, N-acetylglucosamine, maltose, potassium gluconate, capric acid, adipic acid, malic acid, trisodium citrate and phenylacetic acid. In the API ZYM system, alkaline phosphatase, esterase (C 4), esterase lipase Kim et al. (2014) . Fatty acids that represented ,0.5 % in all strains were omitted. TR, trace amounts (,0.5 %); 2, Not detected; ECL, Equivalent chain-length. Straight-chain C 16 : 0 6.3 9.1 12.3 7.7 9.0 10.7 7.8 C 18 : 0 1.5 1.3 1.2 0.6 2.3 0.7 0.6 Unsaturated C 18 : 1 v7c 75.9 80.4 72.9 73.5 71.8 71.4 73.3 Hydroxy C 10 : 0 3-OH 3.7 3.8 3.2 3.5 3.7 3.6 3.7 11-methyl-C 18 : 1 v7c 9.9 3.4 8.5 13.5 10.8 10.6 13. (C 8), leucine arylamidase, valine arylamidase and acid phosphatase activities are present and naphthol-AS-BIphosphohydrolase activity is weakly present, but lipase (C 14), cystine arylamidase, trypsin, a-chymotrypsin, a-galactosidase, b-galactosidase, b-glucuronidase, a-glucosidase, bglucosidase, N-acetyl-b-glucosaminidase, a-mannosidase and a-fucosidase activities are absent. The predominant ubiquinone is Q-10. The major fatty acid (.10 % of the total fatty acids) is C 18 : 1 v7c. The major polar lipids are phosphatidylcholine, phosphatidylglycerol, one unidentified lipid and one unidentified aminolipid.
The type strain, GJSW-31 T (5KCTC 42114 T 5NBRC 110379 T ), was isolated from seawater at Geoje island, the South Sea, South Korea. The DNA G+C content of the type strain is 62.5 mol%.
